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In recent years, cell-sized water-in-oil (W/O) microdroplets have attracted much attention a size-controlled manner by using the above-mentioned device. We also present cell-free protein 52 synthesis and cell encapsulation in microdroplets and discuss the potential applicability of the 53 proposed method to biological studies.
54
The centrifuge-based axisymmetric co-flowing microfluidic device ( Fig. 1) is composed of by screwing one of these parts (Fig. 1B) . Thus, distance w (Fig. 1A) can be controlled precisely.
61
The detailed design of the holder is shown in Fig. 1B .
62
The holders were fabricated by cutting a 2-mm-thick polyacetal plastic plate with a milling 63 machine (MDX-40A, Roland DG). The glass capillaries were fabricated using a glass capillary 64 puller (PC-10, Narishige) and a microforge (MF-900, Narishige), and the diameters of the inner and 65 outer capillary orifices were adjusted to d i and d o , respectively (Fig. 1A) . (Fig. 2D) . We found that the diameters of the (1)
103
On the other hand, the diameter of a microdroplet generated by dripping of the water phase is 
106
Thus, from the experimental results (Fig. 2D) , we consider that the droplet generation mechanism 107 by this method is droplet breaking by the Plateau-Rayleigh instability of a jetting flow. Finally, we demonstrated the possibility of biological application of this method (Fig. 3) . was observed by laser scanning microscopy (IX-81, Olympus) (Fig. 3A) . As a result, it was 123 observed that the GFP was expressed in the microdroplet and exhibited its fluorescence. This result
124
suggests that our proposed method can be applied to various types of biochemical reaction systems. 
137
In this paper, we demonstrated the generation of monodisperse W/O microdroplets using produced by the centrifuge force, there were no dead volume; the dead volume is inevitable in 143 syringe pumps and tubing for solution sending in the usual devices (several to several tens μL)
144
(1-5,10). As well as them, size controllability of generated microdroplets were comparable to 145 previous microfluidic devices because SDs of generated droplet diameters in our device were 146 several or 10% of the average diameters, which were similar to those in previous devices (14). In 
